Phenylketonuria as well as the whole group of inborn errors of metabolism has attracted increasing interest lately. The use of new, refined tests (Guthrie and Susi, 1963) has made possible the early diagnosis of the disease and hence suitable treatment with favourable results (Hudson, Dickinson, and Ireland, 1963) . The anatomical and pathological changes in the central nervous system are as yet ill-defined and additional cases may contribute to the further understanding of the pathogenesis of the disease.
It is not yet known whether the changes in the central nervous system begin in the prenatal or postnatal period. Nor do we know whether the condition is a progressive one, or whether the clinical manifestations are the results of one, single irreversible lesion.
The predominant clinical signs are mental retardation of various degrees accompanied by neurological manifestations of trembling, restlessness, convulsive attacks, and paresis. These symptoms are accompanied by typical biochemical findings in the blood, urine, and cerebrospinal fluid, all of which are related to the disturbed metabolism of phenylalanine. Although mental retardation is the cardinal symptom, several authors have reported a minimum, or even complete absence, of mental changes (Woolf, Ounsted, Lee, Humphrey, Cheshire, and Steed, 1961; Caudle, 1960; Sutherland, Berry, and Shirkey, 1960) . The disease generally manifests itself in early infancy and once the symptoms have been established there is no regression. The following case showed atypical intermittent progressive evolution with general pathological lesions of the central nervous system differing somewhat from those in the cases reported in the relevant literature.
CASE REPORT
A 23-year-old woman, single, was born in Yemen. The history of her early years, as well as that of her family, is difficult to obtain. Three siblings died in Yemen at a young age; no clinical history is available. On many occasions the blood urea level was between 108 and 178 mg./100 ml. Endogenous creatinine clearance was 7-4 ml./min. and urea clearance 14%; uric acid 7-3 mg./100 ml. The 24-hour protein excretion varied between 2-4 and 2-8 g. The sediment showed many leucocytes and some erythrocytes. Repeated urine cultures were positive for E. coli with a count above 100,000 per ml. On a 2 g./day salt diet the 24 hr. urinary electrolytes were: sodium 76 mEq., chloride 72 mEq., calcium 44 mg., and phosphorus 68 mg. In the dilution test of urine, specific gravity was 1005 while after dehydration the maximal achieved specific gravity was 1009; the output of urine was never above 345 ml./per 24 hr. The haemoglobin was 8 5 g./100 ml. with 2,500,000 erythrocytes /c. mm. Liver function tests, serum electrolytes, total protein, and blood sugar were in the normal range.
Radiographs of the skull and thorax were unremark- (Fig. 3) . This thickened basal membrane was positive with periodic-acid Schiff (P.A.S.) stain. Some glomeruli showed increased cellularity, with several foam cells containing sudanophilic material within their cytoplasm (Fig.  4) . The tubules were dilated, their epithelial lining atrophic. Interstitital foci of chronic inflammation were present. The other organs showed no significant pathological changes.
The psoas, gastrocnemius, and diaphragm were examined. Muscle fibres showed vacuolation and homogenization of the cytoplasm (Fig. 5) (Fig. 10) . Minimal gliosis was noted in these regions. The neurones of the anterior and posterior horns were of normal appearance.
The cerebellum showed linear demyelination of the folia (Fig. 9) Gruter (1963) , the most vulnerable period is that up to the age of 2 years, but the noxious agent continues to be active until puberty, although it seems to be less harmful as from this age on the disease process is stationary. In our patient, the disease also seemed to be static up till the age of 22. At this time a sudden deterioration took place in her mental and neurological state, as noted by the psychological tests and by the quadriplegia.
The pathological findings corresponded to the clinical behaviour. Two different types of lesions were found in the central nervous system. The spongy regions of the white matter and the demyelination of different zones can be considered as the early lesions of phenylketonuria. The foci of demyelination with abundant sudanophilic material found dispersed in the centrum ovale and the bilateral degeneration of the cortico-spinal tracts must be considered to be the more recent lesions which cannot be attributed to the primary attack of phenylketonuria between birth and the age of 2 years. The aggravation in the clinical course of the disease occurred simultaneously with uraemia. As the blood urea rose, the phenylketones rose in the blood and cerebrospinal fluid, and the patient's condition deteriorated. It can thus be speculated that the progressive renal failure was responsible for the progressive elevation of phenylalanine and its metabolites, thus causing the recent lesions in the central nervous system.
The presence of quadriplegia with striking bilateral degeneration of the pyramidal tracts is a rare phenomenon in this disease. It is generally accepted that degeneration of the posterior columns of the spinal cord may be caused by metabolic disorders.
The development of paraplegia has been described in cases of cirrhosis and following porto-caval shunt operations (Summerskill, Davidson, Sherlock, and Steiner, 1956; Scobie and Summerskill, 1964) . It is thus most interesting to see the development of pyramidal tract lesions in other defects of aminoacid metabolism.
The pathological findings consisting of status spongiosus and regions of pallor of myelin were described by Poser and Van Bogaert (1959) in an 18-year-old boy who suffered from phenylketonuria. These authors regard the above-mentioned pathological findings as the end result of the process or what might be called the static stage of the disease. Alvord, Stevenson, Vogel, and Engle (1950) , on examining the brains of two young children and three adults, assumed that the lack of myelin is due to retarded myelination and demyelination of already existing myelin, and suggested that the cause was a defect in myelin anabolism. The same conclusions were reported by Benda (1952 
